Background: Co-physical activity (between parents and children), as an outcome variable, and its correlates have not been examined previously. The purpose of this study was to investigate correlates of co-physical activity among a nationally representative sample of 9-to 13-year-old children and their parents. Methods: Data were from the 2004 Youth Media Campaign Longitudinal Survey, a national survey of 5177 child-parent dyads. Parents of 9-to 13-year-old children were asked to report co-physical activity. Parents and children responded to a series of sociodemographic, behavioral, and psychosocial measures. Co-physical activity was treated as a dichotomous variable (ie, some or none). Logistic regression was used to assess associations of correlates directly and possible interactions between correlates. Results: More than three-quarters of parents reported co-physical activity at least 1 day in the prior week. Age, race/ethnicity, sports team participation, eating meals together, parental confidence to influence the child's organized activity, and the child's perception of parental support were significantly associated with co-physical activity. Conclusion: The majority of respondents reported participating in co-physical activity, and multiple sociodemographic, behavioral, and psychosocial correlates were significantly associated with co-physical activity. This study provides insight for physical activity interventions that might involve parents.
When youth participate in at least 60 minutes of physical activity every day, they optimize their cardiovascular functioning and cardiorespiratory fitness, strengthen their bones and muscles, reduce their likelihood of becoming overweight or developing diabetes, and reduce feelings of anxiety and depression. [1] [2] [3] Despite these benefits, the majority of youth do not participate in the recommended 60 minutes per day of physical activity. 4, 5 There is growing concern that fewer youth will meet this recommendation in the future as screen-based, sedentary activity choices continue to increase and dominate their leisure time. 4, 6 Interventions, programs, and strategies have been evaluated to increase physical activity in youth and determine what influences their physical activity. Parents can be influential and help to increase their child's physical activity. Studies have demonstrated links among parental beliefs, support, and behaviors to children's physical activity. [7] [8] [9] For example, parents who believe in the importance of physical activity, 10 encourage physical fitness, 11 praise their child for being active, 12 or observe their child being active (eg, watch child's sports game) 10 have children who are more physically active than parents who do not. Parents who provide instrumental support, such as transportation to sporting events or recreational facilities, 12, 13 or who pay fees for team sports, 14 also have children who participate in higher levels of physical activity.
Family characteristics also influence the physical activity levels of children. Ornelas and colleagues found that family cohesion (ie, the extent to which the family understands the child, has fun together, and pays attention to the child) was a significant predictor of the child's physical activity level. 15 In addition, these authors found that parental engagement (ie, activities that parents and children do together) and parent-child communication (eg, parents talking with their child about social issues, personal problems, school work) were significant predictors of the child's physical activity level. 15 However, it is less clear how parent modeling (ie, parent's own physical activity participation) influences the child's physical activity level; 9 2 studies concluded with some positive associations, 16, 17 whereas others found little or no relationship. 18, 19 Considering the social cognitive theory, which emphasizes the concept of the influence and interaction of an individual's personal, social, and environmental dynamics, a child's physical activity might be influenced by not only their own self-control or self-efficacy but also by their environment and observational learning, which can include parental influence and role modeling. 20 Based on this, we propose that a possible way to increase child activity levels is for parents to be physically active with their child (ie, co-physical activity). Trost and colleagues included co-physical activity as part of a parent support scale that also included the following: encouraging physical activities, providing transportation, watching their children be active, and telling the child physical activity is good for them. 10 The authors found that parental support was related directly to child activity and indirectly to child activity by association with the child's self-efficacy for participating in physical activity. 10 A few studies have investigated co-physical activity as a distinct item. Heitzler and colleagues found that a parent doing physical activity with his or her child increased the likelihood that their child would participate in free-time physical activity but not organized physical activity. 21 Sallis and colleagues found that parental report of co-physical activity was correlated with boys' physical activity at baseline and 20 months later but was not an independent predictor in a multivariate regression analysis. 22 Beets and colleagues analyzed family support for children and found no relationship between boys' or girls' physical activity and their reports of their fathers or mothers participating in physical activity with them. 12 However, the authors suggested that the few reports of doing physical activities with parents by the boys and girls may have affected the detection of significance.
Co-physical activity has not been examined previously as a separate, single outcome measure. Including co-physical activity as part of a scale or a potential correlate of youth physical activity, as previously done, makes it difficult to ascertain its singular effects. We believe it to be an important outcome measure to study, with possible implication for future interventions for youth and their parents. Co-physical activity not only has potential to influence family dynamics, but could provide health benefits for both child and parent. In addition, potential sociodemographic, behavioral, and psychosocial correlates of co-physical activity have not been explored and could help explain a variety of influences on co-physical activity. The lack of literature examining both co-physical activity and its correlates prompted us to explore this issue with data from a large, nationally representative sample of youth age 9 to 13 years. The purpose of this study was to investigate co-physical activity participation and its correlates.
Methods

Data Source
Data were from the 2004 Youth Media Campaign Longitudinal Survey (YMCLS), a national survey of 5177 child-parent dyads designed for the evaluation of the Centers for Disease Control and Prevention's (CDC) VERB campaign. 23, 24 The 2004 survey was conducted from mid-April through mid-June 2004. Children age 9 to 13 were sampled through random digit dialing; telephone interviews were administered using computer-assisted technology (CATI). Up to 2 children in a household were eligible to be sampled. Survey interviews were conducted in English or Spanish, depending on respondent preference. One parent of each child was interviewed. The screening response rate was 60%; the parent and child interview completion rates were 85% and 88%, respectively. The overall response rate (ie, the product of the screening response rate and the parent and child completion rates) was 45%. Data were weighted to the national population of 9-to 13-year-old children in the United States, adjusted for different probabilities of selection, survey nonresponse, and undercoverage of age-eligible children both in households without telephones and in other households. The study was approved by CDC's institutional review board. Details about the survey and the survey itself can be found at http://www.cdc.gov/ youthcampaign/research/ymcls.htm.
Measures
YMCLS 2004 survey items were derived from the theory of planned behavior 25 and social cognitive theory, 26 as well as expected outcomes of the VERB campaign. Sociodemographic Measures. The child's gender and age were obtained from the parent interview. Race/ethnicity of the child, parent education level, and annual household income were obtained from the parent interview.
Behavioral Measures. The behavioral measures for children and parents included sports participation (child survey) and family or household behaviors that might be habitual, such as eating meals together or setting limits on television and video game usage (parent survey). Test-retest reliability estimates (ICC values) had been previously assessed for several of these single items. 27, 28 One child behavior question measured the child's sports team participation: "Right now, do you play on any sports teams including any teams run by your school or community group?" (ICC value 0.87). Parent behavior questions included asking parents about eating family meals together and limits set on their child's television and video game usage. Eating meals together was assessed by asking parents to give the number of days each week they or another adult in the household had an evening meal with the child sitting at a table. We collapsed responses to this question to create a 3-level categorical variable that measured the weekly frequency of eating evening meals together: never (0 days), some days (1-4 days), or consistently (5-7 days). Parents reported how often they set limits on their child's television viewing and video game usage with a 5-point Likert scale: always, very often, sometimes, rarely, or never. (ICC value 0.78 and 0.77 respectively) A small percentage of respondents (0.05%) reported that they did not have or watch or play TV or video games; we included these in the "always" category for analysis.
Psychosocial Measures. Three scales were constructed based on theoretical constructs from physical activity literature. Most of the scale items were selected from previously validated instruments. 22, [29] [30] [31] Items were recoded so that the higher value reflected a more positive assessment. The 3 scales used were the following: (1) parental beliefs about physical activity (parent survey), (2) perceived parental support (child survey), and (3) child outcome expectations about physical activity (child survey). Table 1 shows scale items and internal consistency of each scale. Item response theory (IRT) was used to assess internal reliability of the scales. 32 An independent study of the reliability of the YMCLS found test-retest reliability (ICC values) for 1 week repeated measurements of the scales were 0.63, 0.67, and .0.80, respectively. 27, 28 Several individual items measured additional psychosocial factors. Parent perceptions of their own influence on their child's free time and organized physical activity were measured on a 4-point Likert scale: extremely confident, very confident, somewhat confident, or not very confident. However, the last 2 categories were combined together for analysis purposes because of too few responses in these categories. Parent perception of neighborhood safety for physical activity was measured by capturing the level to which they agreed (ie, strongly agree, agree, disagree, strongly disagree) with the statement, "I feel comfortable letting my [child/children] play outside near my home." For analysis purposes, the response categories were dichotomized as "agree" or "disagree" because of very few responses to the "disagree" and "strongly disagree" categories.
Co-Physical Activity. The outcome measure of interest, co-physical activity, was determined by asking the parent respondent, "In the past 7 days, how many days did you or another adult in your household do any physical activities with [child], including things like active games, sports, or other physical activities, and so forth? Please include only activities where both you and [child] were active." Other adults in the household were 18 years or older. Because this question enabled parents to report their own or another adult in the household's participation in physical activity with the child, we examined what percentage of the sample was either (a) a single parent with no other adults in the household or (b) a 2-parent household with no other adults. This examination showed that 3,651 (70.5%) of the responding households were either single parent households (n = 722) or 2-parent households with no other adults (n = 2929). With regard to these 3,651 respondents, most likely the parent was either reporting about their own or the other parent's physical activity with the child. For the analysis, we kept the 1,526 (29.5%) cases that could not be determined if the co-physical activity participant was a parent or other adult in the household (eg, grandparent, older sibling, aunt). We felt that including these households was important to more closely match typical U.S. household composition 33 and thereby maintain the representativeness of the sample.
Statistical Analyses
Analyses were performed by using SAS 34 for basic, descriptive analyses (eg, demographic characteristics of Table 1 • Kids who do regular physical activities are healthy.
• Kids who do regular physical activities will be healthier adults.
• Parents responsibility to help child find physical activity.
• All kids should be physically active every day.
• Parents play an important role in whether their kids are physically active when they grow up.
Child perceptions of parental support for physical activity (4 items) 0.513 • I think that I can ask parents to sign me up for a sport or other physical activity.
• My family thinks that I should do physical activities.
• If I asked my parents to do physical activities with me, they probably would.
• My parents show or tell me they really like it when I do physical activities.
Child outcome expectations (5 items)
0.745 If I did physical activities on most days . . .
• It would be boring.
• It would be fun.
• It would help me make new friends.
• It would help me spend more time with my friends.
• It would make me feel good about myself.
* All items measured on a 4-point Likert scale where 1 = "strongly/really agree" and 4 = "strongly/really disagree." participants) and by using SUDAAN 35 for the modeling analyses to handle the weights properly and the complex sampling design, which involved clustering. We used logistic regression to model the likelihood of co-physical activity and considered both the effect of each potential correlate directly and interactions among them. Stepwise model selection procedures were used to derive the most parsimonious model from this pool of potential correlates and their interactions. We present the results of this final model in this paper. In the logistic model, co-physical activity was dichotomous: "some co-physical activity" (defined as 1 or more days in the prior week) and "no co-physical activity" (defined as no co-physical activity in the prior week). We reasoned that the logarithm of the odds ratio (OR) of "some co-physical activity" to "no cophysical activity" was a linear function of the explanatory variables, and the OR was the ratio of the probability of having some co-physical activity to the probability of no co-physical activity. Estimated ORs were obtained by exponentiating the coefficients of the fitted model. Odds ratios greater than 1.0 indicate more likelihood of co-physical activity and ORs less than 1.0 indicate less likelihood of co-physical activity.
To confirm the results of our analysis, we also considered a more detailed version of the outcome variable (0, 1, 2, 3, or 4+ days of co-physical activity in the past 7 days). We note that this measure is ordered with 5 levels, but is essentially categorical rather than continuous. We cannot consider this measure continuous because there are not equal changes in categories. For example, a change from "0 days" to"1 day" might not have the same meaning as moving from "3 days" to "4+ days." Because this is an ordered categorical variable, an ordinal logistic regression using cumulative logits was used to fit a model. Results were the same for the ordered categorical and dichotomous analyses. In the interests of parsimony, the simpler dichotomous approach was taken as our final model.
In addition, we ran the final model by using a 2-level variable denoting household type. The levels of this variable were as follows: "parents only" household (ie, only 1 parent or only 2 parents in the household) and "other" household (ie, parent[s] and nonparent adults are present). The model was run to examine whether the "other" households were significantly different from the "parents only" households. This household type variable (parents only versus parents plus other adults) was not significant (P = .51) thereby having no explanatory power. We can thus conclude that in terms of correlates of co-physical behavior, the 2 types of households are indistinguishable in our data. Table 2 shows demographic, psychosocial and behavioral variables for the weighted population of children and their parents. More than three-quarters of parents (77.6%) reported co-physical activity at least 1 day in the prior week, and 22.4% reported no co-physical activity The final model using the dichotomous co-physical activity variable is shown in Table 3 , which presents both the OR (with confidence intervals for each variable of interest) and corresponding P values.
Results
Overall, the likelihood of co-physical activity was higher for parents with boys than for parent with girls (OR = 1.27) and decreased (OR = 0.81) with increasing age of the child. Compared with parents of white children, both parents of African American children (OR = 0.59) and Hispanic children (OR = 0.77) were less likely to participate in co-physical activity. The likelihood of cophysical activity was not affected by parental education or annual household income.
The likelihood of co-physical activity increased if children were enrolled with a sports team (OR = 1.43). As child perceptions of parental support for physical activity increased, so did the likelihood of co-physical activity (OR = 1.23).
Compared with families who did not eat meals together, the likelihood of co-physical activity increased in families that ate at least some (1-4 days per week) evening meals together (OR = 1.72) and further increased for families that consistently (5-7 days per week) ate evening meals together (OR = 2.15).
If parents did not feel comfortable letting their child play outside in their neighborhood because of safety or other concerns, the likelihood of co-physical activity decreased (OR = 0.72). The likelihood of co-physical activity increased as parents felt more confident influencing their child's organized activities (OR = 1.49 for extremely confident and OR = 1.45 for very confident Somewhat or not at all 1.00 (1.00-1.00) -* Significant at P < .05.
parents compared with somewhat or not confident parents). Parental confidence to influence their child's freetime activity, however, was not a significant correlate of co-physical activity. Whether parents set limits on children's TV viewing was not significant either. However, parents who reported setting limits on children's TV viewing and reported being extremely confident about influencing their child's free time physical activity were more likely to report co-physical activity (OR = 1.31).
Discussion
Co-physical activity has the potential to provide health benefits for parents and children. This study explored participation in and potential correlates of co-physical activity among a nationally representative sample of youths (9-13 years) and their parents. The majority (77.6%) of parents reported co-physical activity with their child at least 1 day each week, and this finding provides an important and encouraging result that might suggest a promising way to include parents in youth physical activity interventions. Multiple sociodemographic, psychosocial, and behavioral correlates were found to be associated with cophysical activity. For sociodemographic correlates, as the child's age increased among this sample, the likelihood of co-physical activity decreased. Second, co-physical activity was more likely among parents with boys than girls. And parents of non-Hispanic whites were more likely than parents of African American children or Hispanic children to participate in co-physical activity. This finding is not entirely surprising. General physical activity participation tends to be higher among younger boys and white youth compared with others. 4, [36] [37] [38] However, the likelihood of co-physical activity was not affected by parental education or income level, indicating that factors other than socioeconomic status are influencing co-physical activity.
The likelihood of co-physical activity increased if the child was enrolled in sports. Although previous literature has not examined co-physical activity and sports participation, some studies have examined the relationship between sports participation and youth physical activity participation and have shown positive results. 39, 40 A study investigating predictors of physical activity participation among inner-city youth found that participation in sports teams among boys and girls might prevent declines in overall physical activity. 41 Other studies have shown a relationship between participating in sports during childhood and greater physical activity participation as an adult. 42, 43 Our results might indicate that those youths participating in sports are also choosing to be physically active, including activity with their parent(s).
A child's increased perception of parental support for physical activity was correlated with co-physical activity. Children may perceive parental support through a variety of parental behaviors, including parents being active with them, encouraging activity and rewarding them with praise for being active, providing transportation to the activity, or signing up and paying for them to participate in the activity. Other researchers indicate that parental support is related to higher levels of physical activity participation by the child. 7, 8, 10, 21 A growing body of research shows that perceptions of neighborhood safety (eg, traffic, maintenance and safety of facilities, lighting, social influences) are associated with physical activity participation among children. 44, 45 In our study, co-physical activity was less likely when parents did not feel comfortable letting their child play outside. This finding is not entirely surprising because much of the literature reveals that parent perceptions of neighborhood safety influence a child's participation in physical activity. [45] [46] [47] It appears that parents who provide structure (eg, eating meals together), set limits on potentially negative behaviors (eg, television viewing limits), believe they can influence physical activity, and are confident that they can influence organized activities, are more likely to report co-physical activity. Although little is known about these relationships, we do know that parents and children doing activities together is important and might be predictive of positive behaviors, including physical activity. 48, 49 Aside from co-physical activity playing a role in parents' and children's overall physical activity participation, it might influence connectedness between parents and their children. For example, the presence of parents at key times during the day (eg, after-school, evening), family activities, and high parental expectations create greater cohesion 48 and serve to be protective and contribute to reduced adolescent health-risk behaviors. 49 When children and parents are physically active together, it is an ideal opportunity for communicating during a shared experience that is enjoyable and mutually beneficial.
Strengths and Limitations
Our study has several strengths. We have a large, nationally representative sample of children and their parents. To our knowledge, this is the first study that examined co-physical activity as a sole outcome measure. Finally, we examined multiple potential correlates, including the use of 3 scales to examine psychosocial measures of children and parents.
Some limitations of the current study should be addressed. First, because we rely solely on crosssectional data, the causal direction of inferred relationships cannot be determined. Second, all data were self-reported; therefore, responses may be affected by social desirability, recall bias, or response bias. Third, we did not gather information about the intensity or duration of the co-physical activity, and this did limit our ability to establish the quality of the co-physical activity and the importance of moving from 2 days each week, for example, to 4 or more days of co-physical activity. Finally, on the basis of the structure of the co-physical activity question, we could not definitively determine the relationship of the child's physical activity with nonparental adults living in some of the households. Although we refer to child and parent co-physical activity to include all 5,177 reports from the respondent parents, some reports of co-physical activity may have been with other, nonparental adults in the household. Finally, although the overall response rate was 45%, it is comparable to other nationally representative telephone surveys, such as the Behavioral Risk Factor Surveillance System, which reported a median response rate of 53.3%. 50 Corrections for nonresponder bias and adjustments for under-coverage were made.
Recommendations and Conclusion
Co-physical activity is an intriguing outcome measure that has been studied insufficiently. Because of the high participation rate (77.6%) in co-physical activity among this nationally representative sample, youth physical activity interventions aimed at this age group (9-13 years) might include encouragement or promotion of regular co-physical activity by parents. Much of the previous research on parental involvement in youth physical activity interventions has not engaged the parent in this way. Future research should investigate the nature of co-physical activity further. For example, identifying intensity, duration, and purpose or nature (eg, free-play or structured activities to improve skills) of the co-physical activity would be insightful.
